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Fig 1 Route of synthesis.
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Fig 2 Synthesis of compounds 4p and 4q.
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Tab 1 Physical contants of the intermediates 3 and the title compounds 4
Elemental analysis (%)
Compd. R Formula Yield MPC(CH Cale. Found
C H N C H N

Sa CgHjs- Cs2H3yN,Oq0 » 5H20 67.4 124~127 59.71 5.48 8.71 59.63 5.40 8.66
3b 4FCsHy- C32H32N4O010F2 » Y5H0 66.8 119~~122 56.55 4.89 8.24 56.56 4.98 8.24
3c 2-CICeHy4- C32H32N4010Cl2 « H20 76.2 204~207 53.27 4.75 7.76 53.38 4.45 8.24
3d 3-CiCgH,- Ci32H32N014Cl 78.8 200~203 54.62 4.59 7.96 54.32 4.29 7.63
3e 2,4-Cl2CeH3- C3pH3gN1O14Cly » 14H0 70.0 96~99 49.18 4.00 7.17 49.22 3.95 6.68
st 2-BrCeH - C32H32N4O10Br2 63.1 202~204 48.50 4.07 7.07 48.13 4.02 6.8t
3g 3-BrCsH,- C32H32N4O0Br; 71.5 120~123 48.50 4.07 7.07 48.47 4.32 6.72
3h 4-BrCeH,- C32HazN(O10Br2 « 14H,0 70.7 204~206 47.95 4.15 6.99 48.03 4.04 6.87
31 4-1CsHq- CasH3:N4Ogl2 » Hz0 70.8 199~202 42.49 3.97 6.19 42.49 3.56 5.83
3j 2-OCH;3CeH 4~ C34H3sN4O52 = H20 81.1 194~196 57.30 5.66 7.86 57.48 5.46 7.56
3k 2-NO>CsHq- Cs2H32NsOq4 » 1B HR0 75.6 82~85 52.39 4.53 11.46 52.27 4.55 11.48
31 2-CH3-4-NO2CsHs- C31H3NsO14 » }5H20 52.5 123~126 53.64 4.77 11.04 53.17 4.96 11.50
3m  3-HOCsH,- CazH34N4Oyz ¢ 2H0 55.0 142 dec 54.70 5.45 7.97 54.73 5.70 7.85
3n 4-HOCsH,- C3:HauN4Oy; « 2H0 60.1 172 dec 54.70 5.45 7.97 54.92 5.80 8.00
30 2,4-(NO3)2CsH3sNH-  Cia2H32N10O4s « H20 47.6 139~142 44.55 3.97 16.23 44.49 3.89 16. 46
I CsHsNH- C32H3¢NgO10 69.6 137~140 57.82 5.46 12.64 57.47 5.51 12.18
da CgHs- C32HaoN4Os 80.6 182 dec 64.20 5.05 9.36 64.22 4.87 8.99
4b 4-FCsHy- Ca2H2sN4OsF; + H,O 69.4 125~128 58.99 4.63 8.59 59.07 4.55 8.32
4c 2-CICeH4- Ca2H2sN4O04Cl2 78.4 268~270 57.58 4.23 8.39 57.58 4.19 8.21
4d 3-CICeH,- CazH23sN405Cl2 79.5 188~191 57.58 4.23 8.39 57.68 4.31 8.48
4e 2,4-Ci2CgH3- CazH26N40eCly « H20 86.3 112~115 50.94 3.74 7.43 51.31 3.78 6.99
&t 2-BrCsH,- C32H23N4OsBr> 67.0 101~104 50.81 3.73 7.41 30.52 3.70 7.08
g 3-BrCsH4- C32H:3N03Br 83.9 103~186 50.81 3.73 7.41 50.90 3.74 7.13
4h 4-BrCe¢H- C32:H2sN4OgBr; « HO 77.6 220 dec 49,63 3.90 7.2!1 49.76 3.69 7.25
4 4-ICgH4- C32H2gN4Oglz « H2O 58.3 105~108 44.27 3.48 6.45 44.16 3.80 35.99
4j 2-OCH;3CeH,- C34H3aN4O1e 69.3 258~260 62.00 5.20 BR.51 61.68 5.08 8.23
4k 2-NO2CgH,- Caz2H2sNgO12 64.1 209~211 55.81 4.10 12.21 55.41 4.12 11.96
41 2-CH3-4-NO,CeH3- C34H3;N¢0y2 « 35H,0 51.4 123~126 56.27 4.58 11.58 56.29 4.50 11.38
4m  3-CHsCOOCgH - C3cHasN4O12 « 35H.0 75.8 138~141 58.29 5.03 7.55 58.32 4.55 7.17
4n 4-CH3COOCsH,- C3sH3sN4Oy2 « 35H,0 77.2 180~183 58.29 5.03 7.55 58.60 4.80 7.27
40 4-NO2;C¢HNH- C32HiNgOy2 « H:O 78.1 162~165 52.17 4.38 15.21 51.78 4.29 15.04
4p 2,4-(NO2),CeHsNH-  C3zH 35N 0016 64.0 272 dec 47.52 3.49 17.32 47.71 3.62 16.86
4q N-CH3COCgHsN- CasH3sNsO1g « H20 64.0 148~151 59.17 5.24 11.50 59.27 4.87 11.14
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2,3-“8%-1,+F_PRAZED

ARZE W) 11. 1 g(0. 10 mol) , Z, B 40 m1.36 % B ES AWK 40 mi, WS & — Z# 26. 6 g(0. 20
moDFI7K 80 ml, FHME A B 4EAT 10 h, 38, AK. ZEWRE T8 30.7¢,F K 75.0%,mp
240°C (dec), FEESHT CieH2N,Oy0 ¢ Y4H,0,C,H,N B 5 EMEAELE 0. 3% LK.
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2,3-“ZBEE- 1,4 F_PROZEME (2

BAL S 1 5.0 g, ZEREF 15 mi FIALEE 1 ml F 60°CMEABIRE 5 0, MEXET . HZBEF &
s R 25 R 3.9 g,mp 167~169C, =3 69. 1%, TEE I CHuN,0y,C,H,N H i (E 5
JIMME A E 0. 3% LI,
2,3-“ZBEE-N,N -ZEPE-N N -ZHIHEEPHPRE- 1,4+ F-FRCO

BALS4) 2 1. 344 g(3 mmol) , ARFYFE iz 0. 828 g(6 mmo) fill Z B 15 ml F 65 C Ik Bi+k
5h, KB &ETE, LI, T B R ARIE 1.562 8. /% K 75. 6% ,mp 82~85C,
2,3-“ZHER-1,4-=3 ,5 -ZH-N'-PHEFERE P FE

EUAL &% 3k 1. 00 g(1. 3 mmoD) 1 ZERAF 10 ml F 65 CInEABEH: 4 b, W RIKIE R, H 2
By — R E S, BB EK 0.60 g, & F 64. 1% ,mp 209~211C, IR(KBr) cm~', 3430,
1770,1700, 1530, 1350, 1260, 1210, 'HNMR (DMSO-d;)  ppm: 2. 32 (6H,s, OCOCH;), 3. 64
[8H,s,N(CH;).], 3.80(4H,s,ArCH,N), 7.36~8. 16(10H,m,ArH),
2,3-Z“ZBEE-N N -ZHEPE- NN -ZQ4+-HIOFEHPHRPE-1,4-F _BRAG

WAL & 2 ). 344 g(3 mmol) . 2,4- “FHEEF 1. 188 (6 mmoD) FI ZFR 15 ml F 65 C Nk
s h B ESE, OB —KESESE BEOAREMK 1. 2328, %N 47.6%,mp 139~
142C,
2,3-“ZBEER-1,4-=[3 ,5 -ZE-N"-(2,4- ZHE)O FHEURE B % (4p)

BAL &4 30 1. 00 g(1. 2 mmol) FI ZEREF 10 mi F 80CHEH: 4 h, WEET , I ZW—NE
Hk B BRI EEE 0.601 g, 7% % 64. 0% ,mp 272°C (dec) ,IR(KBr) em™*; 3360,1770,1725.
1620,1600, 1500, 1430, 1420, 1340, 1320, 1285, 1240, 1215,'HNMR (DMSO-d,) & ppm; 2. 32
(6H,s,CH,CO0), 3. 61(4H,d,J=16.7 Hz,NCH,), 3.82(4H,s,ArCH,N), 3.90(4H,d,J=16.7
Hz,NCH,),7. 18(2H,d,J=9. 4 Hz,Ar-H), 7. 38(2H,s,Ar-H), 8. 28(2H,d,J=9. 4 Hz,Ar-H),
8.91(2H,s,Ar-H), 10. 34(2H,s,NH;D,0 T[54,
2.3-“ZBER-N N -ZHPE-NN -“EKHPRPE-1.4-FEPRAG)

BALSH 2 0. 672 g(1. 5 mmol) . 3Bk 0. 324 g(3 mmol) f1 ZE&R 10 ml F 65 C In#E+E 5 h,
BEHAT HMESER, BOGREMRK0.628.7% K 69.6%,mp 137~140C, IR(KBr) em™';
3300, 3020, 1755, 1705, 1605, 1498, 1370, 1250, 1205, 'HNMR (DMSO-ds) 5 ppm; 2. 25(6H,s,
CH;C00), 3.58[8H,s,N(CH,); ], 3.67(4H,s,ArCH,N), 6.62~7. 38(12H,m,ArH),
2,3- " BEX-1,4-=[3 ,5 -Z F-N"-(N-ZEBFEE IR PR 1% (19

BAk-&4) 3p 0. 50 g(0. 75 mmo) FI ZBREF 10 ml F 80 CHEH: 4 n, EX T . HZ B —HE
EeE . BHEGEAK0.38g, %k 64.0% ,mp 148~151°C , IR(KBr) cm™!'; 3400,1765,1705,
1610, 1496, 1440, 1370, 1245, 1210,'HNMR (DMSO-d¢) 6 ppm: 2. 00(6H,b,NCOCH;), 2. 2]
(6H,s,CH,CO0), 3.58[8H,s,N(CH:),], 3. 67(4H,s,ArCH,N), 6.62~7.38(12H,m,ArH),
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STUDIES ON THE ANTIMETASTATIC BIS(2, 6-PIPERAZINEDIONES) .
SYNTHESIS OF 2, 3-DIACETOXY-1,4-BIS(3' ,5 -DIOXO-
N* -SUBSTITUTED PIPERAZINYL METHYL) BENZENE

Q Li, X Shen, HW Shao and YY Xie
(Shanghai Institute of Materia Medica, Clinese Academy of Sciences, Shangha 200031)

ABSTRACT Seventeen compounds having the structure of 2, 3-diacetoxy- 1, 4-bis (3’ ,5' -
dioxo- N* -substituted piperazinyl methyl) benzene were designed and synthesized based on chelation
hypothesis. Their antitumor activities on P388 cells, Hep cells and SGC 7901 cells in mtro were
tested. Preliminary results showed that compound 4e has potent antitumor effect against P388 cells
and.Hep cells & vitro.

Key words 2, 3-Diacetoxy-1,4-bis(3' ,5" -dioxo-N'" -substituted piperazinyl methyl) berzene ;
Antitumor tests = vilro





